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2. A copy of the report and its annexes, if any, is being transmitted to the International Bureau for communication to 
all the elected Offices. 

3 . Where required by any of the elected Offices, the International Bureau will prepare an English translation of the 
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translations and paying national fees) within 30 months from the priority date (or later in some Offices) (Article 
39(l»(see also the reminder sent by the International Bureau with Form PCT/lB/301). 

Where a translation of the international application must be furnished to an elected Office, that translation must 
contain a translation of any annexes to the international preliminary examination report. It is the applicant's 
responsibility to prepare and furnish such translation directly to each elected Office concerned. 

For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the PCT 
Applicant's Guide. 
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Q137-PC1 
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FOR FURTHER ACTION p rcUpiinary Examination Report (Form PCT/IPEA/416) 


International application No. 


International filing daw (day/month/year) Priority date <day/mOnWyear) 

15 January 2003 (15.01.2003) 15 January 2002 (15.01.2002) 


International Patent Classification (IPC) or national classification and IPC 

IPC(7): H01M 6/10 and US CL: 429/94. 29/623. 1 . ~ 
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1 . This international preliminary examination report has been prepared by this Intenwiional Preliminary 
Exarinning Authority and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of ^ sheets, including this cover sheet. 

JE3 This report is also accompanied by ANNEXES. i.e.> sheets of the description, claims andVor drawings 
'v. which have been amended and are the basis for this report and/or sheets containing rectifications made 
before this Authority (see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total 



of J$^sh€ 



sheets. 



3. This report contains indications relating to the following items: 
Basis of the report 



Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 
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LXJ 


II 


□ 


m 


□ 


IV 




V 




VI 
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VII 
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VIII 


□ 



Date of submission of the demand 
14 August 2003 (14.08.2003) 


Date of completion of this report 
22 October 2003 (22.10.2003) 


Name and mailing address of the IPEAAJS 
Mail Stop PCT, Ann: IPEAAJS 
Commissioner for Patents 
P.O. Box 1450 

Alexandria* Virginia 22315-1450 
Facsimile No. (703)3QS-323O 


rr.r A^^- 

Telephone No. (703)308-2383 



Form PCT/IPEA/409 (cover shea)(July 1998) 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCT/US03/01338 



I* Basis of the report 



1. With regard to the elements of the international application:* 
L] the international application as originally filed, 
the description: 

pages t-13 as originally filed 



pages NONE, 



pages NONE 



, filed with the demand 
filed with the letter of 



the claims: 
pages 14-29 



pages NONE 



pages 30-M 



pages NONE 



_^ as originally filed 
, as amended (together with any statement) under Article 19 
filed, with the demand 

, filed with the letter of 



the drawings: 
pages 1-11 



pages NONE 



pages NONE 



_j_ as originally filed 

, filed with the demand 

_ p filed with the letter of _ 



\ the sequence listing part of the description; 
pages NONE as originally tiled 



pages NONE 



pages NONE 



> filed with the demand 
, fikd with the letter of _ 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

| | language of a translation funiished for 

Q the language of publication of the international application (under Rule 48, 3(b)). 

[ | the language of the translation furnished for the purposes of international preliminary exammation(under Rules 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

contained in the international application in printed form. 

filed together with the international application in computer readable form, 

furnished subsequendy to this Authority in written form, 

furnished subsequendy to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

| | The statement that the information recorded in computer readable form is identical to the written sequence listing 
has been furnished 

4. CD Th e amendments have resulted in the cancellation of: 

the description, pages NONE 
the claims, Nos. NONE 
the drawings, sheets/fig NONE 
5 * [Zl This report has been established as if (some of) the amendments had not been made, since they have been considered id £o 

beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).- 4 * 
* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in 
this report as "originally filed" and ore not annexed to this report since they do not contain amendments Rules 70 J 6 and 70-17). 
*+ Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 



Form PCT/IPEA/409 (Box 1) (July 1998) 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCTAJSO3/01338 



IV. Lack of unity of invention 



I. In response to the invitation to restrict or pay additional fees the applicant has: 
Q restricted the claims. 
| ] paid additional fees. 
|~| paid additional fees under protest. 

neither restricted nor paid additional fees. 



2, □ This Authority round that the requirement of unity of invention is not complied with and chose, according to 
Rule 68. 1, not to invite the applicant to restrict Or pay additional fees. 



3, This Authority considers that the requirement of unity of invention is accordance with Rules 13. 1, 13-2 and 13.3 is 

| I complied with. . , . 

not complied with for the following reasons: 



This application contains the following inventions or groups of inventions which arc not so linked a* to form a ^ B^l 
mvcDtive concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate acUiuonal examination fees must 
be paid. 

Group XIV. claims 136-155, drawn to a positive electrode comprising a positive foil substrate, a slurry coating compr ising CFx. 

Group XV, claims 156-159, drawn to a method of making an electrode comprising the steps of providing a foil substrate, forming a 
slurry comprising CFx and coating the slurry onto the foil substrate. 

Group XVI claims 160-163, drawn to a method of making an electrode comprising the Steps of providjruj a foU substrate, forming a 
slurry coinpibing CFx, PTFE, carbon black and carboxy methylcellulose and coating the slurry onto the M substrate. 

Group XVII, claims 164-166, drawn to a method of making an electrode comprising the steps of providing a foil substrate and 
laminating lithium foil onto bom faces of the substrate. 

Group XVIII. claims 167-169, drawn to a method of making an electrode comprising the steps of providing a foil substrate, 
laminating lithium foil onto both faces of me substrate, providing a positive dectrode and winding together the negative and positive 
electrodes. 

The inventions listed as Groups XlV-XVni do not relate 10 a single general inventive concept under PCT Rule 13.1 because, under 
PCX p^ie 13^. they lack the same or corresponding special technical features for the following reasons: Group XIV reajwres a 
slurry coating comprising CFx. Which is not required by other groups. Group XV require* a slurry coarrng ^nsmg CFx and a 
foil substrate! which is not required by other groups. Group XVI requires a slurry comprising CFx. ] m^ttM^ 
carboxy methylcellulose. which is not required by other groups. Group XVH requires laminanng lithium fon^nto both fa « * « 
negative foil, which is nc* required by other groups. Group XVIII requires the laminating lithium foil onto both faces of the negative 
foil and winding the negative and positive electrodes, which is not required by other groups. 



4. Consequently, the following parts of the international application were the subject of international preliminary 
examination hi establishing this report: 

1 | all parts. 

the parts relating to claims Nos. 1-13S 
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Form PCT/IPEA/409 (Box IV) (Julyl998) 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCT/VSQ3/0I338 



V. Reasoned statement under Rule 66.2<a)(ii) with regard to novelty, inventive step or industrial applicability; 



1. STATEMENT 

Novelty (N) 



Inventive Step (IS) 
Industrial Applicability (IA) 



Claims 1-135 


YES 


Claims NONE 


NO 


Claims 1-135 


YES 


Claims NONE 


NO 


Claims 1-135 


YES 


Claims NONE 


NO 



2. CITATIONS AND EXPLANATIONS 

Claims 1-9 meet the criteria set out in PCT Article 33(2K3), because me prior art docs not teach or feiriysuggest the use of a hollow 
elongate mandrel closely fitted around a electrically conductive elongate pin for mechanically reinforcing the pin. 



Claims 10-27,33-42 meet the criteria set out in PCT Article 33{2M*). because the prior art does not teach Of fairly suggest 
electrically connecting a first end of a first polarity electrode strip to an electrically conductive elongate pin and mouiuing a 
reinforcing mandrel to the pin. 

Claims 28-32 meet the criteria set out in PCT Article 33<2)-(3), because the prior ait docs not teach or tairiy suggest an elongate 
reinforcing mandrel mounted on at least a portion of an electrically conductive elongate p«l 

Claims 43-46 meet the criteria set out in PCT Article 33C2M3X because the prior art does not teach or fairly suggest a storage battery 
comprising an electrically conductive case sealed by first and second end caps, an electrically conductive terminal pin, a flexible 
condiKrivc tab electrically coupled to a second electrode proximate a first location at tbe seal formed between the second end cap and 
the case as recited in the claim. 

Qaims 47-65 meet the criteria set out in PCT Article 33(2M3), because the prior art does not teach or fairly suggest a storage battery 
made by the Steps of providing an electrically conductive terminal pin extending though a first end cap and electrically insulted form 
the case, forming a flexible conductive tab. and mounting the first end cap to seal the first wall opening and providing a second end 
cap of electrically conductive material as recited in the claim. 

Claims 66-80.96-108 meet the criteria set out in PCT Article 33(2H3). because the prior art does not teach or tairiy suggest a 
storage battery comprising a case comprising a peripheral wall defining an interior volume and an exterior volume ofkss than 1 cm- 

Claims 81-9S meet the criteria set out in PCT Article 33(2>-(3), because the prior art docs not teach or tairiy suggest a storage battery 
comprising a case comprising a peripheral wall defining an interior volume and an exterior volume and having an external width of 
less than 3 mm. 

Claims 109-135 meet the criteria set Out in PCT Article 33{2H3>, because the prior ait does not teach or fairly suggest a storage 
bauery comprising a case comprising a peripheral wall defining an interior volume and an exterior volume and having a tlucknCSS OT 
less than 0.25 mm. 

NEW CITATIONS - 



Form PCT/1PEAM09 (Box V) (July 1998) 
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121. The electric storage battery of any of claims 109 - 1 15 wherein said case has a 
diameter less than 3 mm. 

122. The electric storage battery of any of claims 109 - 116 wherein said case is 
hermetically sealed. 

5 123* The electric storage battery of any of claims 109 - 117 wherein said battery is 

a lithium or lithium ion battery. 

124. The electric storage battery of any of claims 109-118 wherein said case 
comprises a titanium alloy. 

125. The electric storage battery of any of claims 109 - 119 wherein said case 
10 comprises stainless steel, 

/• 

126- A battery according to any of claims 1-18, 43-50, and 6XM 20 wherein 

one of the electrodes comprises CF*. 

127. A battery according to claim 126 wherein the electrode comprising CF* 
comprises: 
15 a positive foil substrate; and 

a slurry comprising said CF X coated on both faces of said positive foil substrate. 

128- A battery according to any of claims 1-1 8, 43-50 t 55-57, and 60-127 wherein 
one of the electrodes comprises lithium foil. 

129. A battery according to claim 128 wherein said lithium foil is laminated on a 
20 portion of both faces of a foil substrate. 

■ 130. A battery according to any of claims 1-18, 43-50, 55-57* and 60-129 wherein 
an outer layer of said electrode assembly comprises a separator. 



(replacement July 9, 2003) 
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131. An electrode assembly according to any of claims 28 - 33 wherein one of the 
electrodes comprises CF X . 

132. An electrode assembly according to claim 131 wherein the electrode 
comprising CF X comprises: 

5 a positive foil substrate; and 

a slurry comprising said CFx coated on both faces of said positive foil substrate. 

133* An electrode assembly according to any of claims 28 - 33 and 131 - 132 
wherein one of the electrodes comprises lithium foil. 

134. An electrode assembly according claim 133 wherein said lithium foil is 
10 laminated on a portion of both faces of a foil substrate. 

135* An electric assembly according to any of clahro28^3^ 
an outer layer of said electrode assembly comprises a separator. 




J36/ A positive electrode comprising: 
^positive foil substrate; and 
15 a slurry coated on both faces of said positive foil substrate, wherein said coating 

comprises CF X . 

137. The positive electrode of claim 136 wherein said positive foil substrate comprises 
aluminum. 

138. An electrode assembly comprising: 
20 a negative electrode; and 

a positive electrode according to claim 136 or 137. 

13°.The assembly of claim 138 wherein said negative electrode comprises a negative 
active material on a negative foil substrate. 

140\The assembly of claim 139 wherein said negative foil substrate comprises copper. 

(replacement July 9, 2003) 
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141. The assembly of any of claims 138 - 140 wherein said negative active material 



142. Thc assembly of any of claims 138 - 141 wherein said negative electrode comprises 
lithium. 

143. The assembly of any of claims 138 - 142 whetein said positive and negative 
electrodes are wound to form a jellyroll. 

144. The assembly of claim 143 further comprising an elongate pin around which said 
electrodes are wound. 

145*The assembly of claim 144 wherein said elongate pin is electrically conductive. 

146. The assembly of claim 144 wherein a portion of said pin forms a battery terminal. 

147. The assembly of claim 144 wherein one of said electrodes is directly connected to 



148, The assembly of claim 138 further comprising at least one separator separating said 
electrodes. 

149, The assembly of claim 148 wherein an outer layer of said electrode assembly 
comprises said separator. 



a case comprising a peripheral wall defining an interior volume; 

an electrode assembly according to any of claims 138 to 149 mo unted in said interior 

volume; and 
an electrolyte. 

151. The battery of claim 150 wherein said case peripheral wall defines an exterior width 
of less than 3 mm. 



partially covers both faces of said negative foil substrate. 



150. 



An electric storage battery including: 



7?- 



(replacement July 9, 2003) 
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152/Thc battery of claim 150 wherein said case has an exterior volume of less than 1 cm. 

153. The battery of claim 150 wherein $aid case has an exterior volume of less than 
0.5 cm 5 . 

154, The battery of any of claims 150- 153 wherein said case is circularly cylindrical. 



155. The battery of any of claims 1 50 - 154 wherein said case is hermetically sealed. 



(L5(L^ method for making an electrode comprising the acts of. 

providing a foil substrate; 
forming a slurry comprising CF r ; and 
coating the slurry onto both races of the foil substrate. 

157-The method of claim 156 wherein said act of providing a substrate comprises 
providing an aluminum foil substrate. 

1 58. The method of claim 1 56 wherein said act of forming a slurry comprises mixing CF*, 
polytetrafluoroethylene, carbon black, and carboxy methylcellulose. 

159. The method of claim 156, further comprising the act of compressing the coated foil 
substrate. 



V 160,A method for making an electrode comprising the acts of: 
providing a foil substrate; 

forming a slurry comprising CF Xt polytetrafluoroethylene, carbon black, and carboxy 

methyicellulose; and 
coating said slurry onto the foil substrate. 

161, The method of claim 156 wherein said act of providing a foil substrate comprises 
providing an aluminum foil substrate. 

162. The method of claim 156 wherein said act of coating the slurry onto the foil substrate 
comprises coating the slurry onto both faces of the foil substrate. 





(replacement July 9, 2003) 
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163.The method of claim 156, further comprising the act of compressing the coated foil 
substrate. 



(^64./)l method for making an electrode comprising the acts of: 



providing a negative foil substrate; and 
5 laminating lithium foil onto both faces of the negative foil substrate, leaving a portion of 

the negative foil substrate free of lithium. 

165. Thc method of claim 164 wherein said act of providing a negative substrate 
comprises providing a copper foil substrate. 

166, The method of claim 164 or 165 wherein the total electrode thickness is about 65 pun. 

1 0 (^167. A method for making an electrode assembly comprising the acts of: 
forming a negative electrode comprising the acts of: 
providing a negative foil substrate; and 

laminating lithium foil onto bom feces of the negative foil substrate, leaving a 
portion of the negative foil substrate free of lithium; 
15 providing a positive electrode; and 

winding together the negative and positive electrodes to form a spiral roll. 

168. The method of claim 167 wherein said act of providing a negative foil substrate 
comprises providing a copper foil substrate. 

l6SMhe method of claim 167 or 168 wherein the total negative electrode thickness is 
20 about 65 ym. 



(replacement July 9, 2003) 

mm* sheet 



PAGE 14/14 ' RCVD AT 3/112004 5:02:55 PM [Eastern Standard Time] ' SVR:USPTO-EFXRF-1/0 * DNIS:8729306 * CSID:818 833 2065 * DURATION (mm-ss):03-22 



